Proxy respondents are used in health surveys and epidemiological studies to substitute for unavailable persons selected for interviews, to make sampling more eYcient, and to obtain information from the largest number of people. The reasons for the use of proxy respondents can be the absence of the chosen person at the time of the interview, inability of the chosen person to answer or in the case of children their age.
The studies of proxy respondents have described two basic types of errors associated with their use: the "proxy eVect", 1 2 which consists of the under-reporting of events because of lack of knowledge, and the "saliency principle", 3 which describes the eVect of proxy respondents reporting more accurately those events that they interpret as more relevant.
The main factors analysed that may influence the answers of the proxy respondents have been: the question asked, the characteristics of the proxy respondent, and the proxy respondent's relationship with the selected person.
Bias reduces as the information collected becomes more specific, whereas it increases for responses to questions evaluating psychological conditions, 4 pain, 5 or quality of life in chronic conditions 6 with an underestimation of functional capacity. In case-control studies, when exposure to risk factors was analysed, an overestimation of exposure to tobacco in occasional smokers were found. 7 This type of bias has been noted in a study of cardiovascular risk in young women using oral contraceptives. 8 Also, a 4% under-reporting of physician visits in the last year and a 2% under-reporting of hospitalisation was found in responses from proxy respondents in the 1978 National Health Interview Survey (NHIS), 9 with an underestimation of 0.65 visits/person/year.
The proxy respondent's answers seem to be more reliable in studies of children than in adults. 10 Andersen et al 11 found higher agreement between the responses of proxy respondents and their children than in the self reports of adults and their proxies. Nevertheless, there is a lower level of agreement in the responses of proxies when dealing with more subjective dimensions of health, 12 such as the quality of life of children with chronic diseases and cerebral tumours. 13 Information about the child is generally collected from the mother in health surveys and epidemiological studies. Commonly, the father, grandparents or the carer responsible for the child is interviewed in the cases when it is not possible to interview the mother. 14 The aim of this work was to study the ability of proxy respondents to answer questions relating to the health of a population of children under 15 years of age. More specifically, to analyse whether some characteristics of the proxy respondent (age, sex, family relationship with the child, and number of hours dedicated to caring for the child) aVect the responses to the survey.
Methods
Data were obtained from the Catalan Health Interview Survey (CHIS), which was undertaken during 1994. The CHIS consisted of a multistage probability sample in each of the eight health regions of Catalonia, Spain. The sample was representative of each health region and adequately weighted to cover the entire non-institutionalised population of Catalonia. 15 The sample size for all ages was 15 000, with 2433 subjects younger than 15 years. The health data for children under 15 years were obtained from proxy respondents (the mother, father, or other carer), by means of a structured interview adapted for the proxy respondent.
The proxy respondent questionnaire was similar to that used for regular respondents of the CHIS but adapted to indirect questions. It excluded those questions referring to mental health, satisfaction with health services, and opinion about the health system. Those questions were excluded because of the limitations identified in previous studies that found less reliable and valid responses referring to this kind of subjective questions. [4] [5] [6] To be eligible as a proxy respondent the subject had to meet two conditions: firstly, it was imperative to be responsible for caring for the child, and secondly, it was desirable to live with him or her to guarantee an in depth knowledge of the child. 16 Sociodemographic variables of the child and their family that were taken into account in the analysis were age, sex, number of family members, and social class. Social class was based on the occupation of the head of the household, 17 and grouped into three categories: I+II (upper), III (middle), and IVa+IVb+V (lower). The descriptive variables of the health of the child were health status, perceived as good (grouping the categories excellent/very good/ good) or poor (grouping the categories fair/ poor), chronic restriction of activity in the last year (no/yes), reporting of any chronic condition (no/yes) and accidents in the last year (no/ yes). The health care service utilisation variables analysed were physician visits in the last 15 days (no/yes) and hospitalisation in the last year (no/yes). The variables of the proxy respondent were age (<55 years and > 55 years), sex, type of relationship with child (father, mother, grandparents and other family), and the hours dedicated daily to caring for the child (0-12 hours and 13-24 hours). The variables related to the age of the child (such as the reporting of chronic conditions) were age standardised by the direct method, using as standard the 1991 census population data of Catalonia, in four groups (less than 1 year, 1-4, 5-9 and 10-14 years). In the same way, accidents and hospitalisation reported, which were also related to sex, were standardised according to age and sex.
Logistic regression models were fitted to analyse the relation between the proxy respondent's characteristics and their responses on the health status of the child and the child's health care utilisation questions, simultaneously allowing for the eVect of sociodemographic factors. 18 As the variables age and sex of the proxy and the variable indicating the type of relationship between the carer and child were highly correlated, those variables were not included when the variable relation was fitted. Table 1 shows the sociodemographic characteristics of the 2433 children included in the sample, by age, sex, relationship with proxy respondent, and hours that were dedicated to caring for the child. Proxies over 55 years old answered for the largest percentage of children over 4 years old, in families with the lowest socioeconomic level, and in families with more than five members. The proxy was most often a woman in families of lower social class. The proxy reported a daily number of hours of caring greater than 12 hours for the majority of children under 1 year old. The mother was the proxy respondent most frequent in all the cases, but grandparent and others were the most frequent among families with more than five members and of lower social position Table 2 shows the model fitted to explain the health characteristics of the child in relation to the characteristics of the proxy. The perception of health status was reported as fair/poor more frequently among children in lower social classes (OR=2.04; 95% CI= 1.12, 3.70). Health status perception as fair/poor was associated with looking after the child for more than 12 hours daily (OR=2.53; 95% CI=1.51, 4.01).
Results
The probability of reporting chronic conditions was greater in children in lower social classes (OR = 1.49; 95% CI = 1. 15 Table 3 shows the characteristics of the children and proxies in the reported use of health services, adjusting simultaneously for all the variables. The health problems significantly associated with a greater probability of physician visits in the last 15 days were the presence of a chronic condition (OR = 1.99; 95% CI = 1.54, 2.56) and restriction of activity in the last 15 days (OR = 8.53; 95% CI = 6.33, 11.47). Hospitalisation in the past year was associated with perceived health status as fair/poor (OR = 2.13; 95% CI = 1.12, 4.03), as well as reporting any chronic condition (OR = 1.77; 95% CI = 1.16, 2.69) or reporting chronic restriction of activity (OR = 5.51; 95% CI = 3.21, 9.45). No characteristics of the proxy were associated with either physician visits or hospitalisation in the last year.
Discussion
In the health interview surveys involving children, the responses given by the proxy Percentages are age standardised by the census population of Catalonia 1991. OR estimates adjusted for age and sex of the child and all the variables in the table. *Adjusted for all the variables except age and sex of the proxy.
KEY POINTS
x When mothers were the proxy more accidents and morbidity were reported. x A minimum set of data should be collected from the proxy respondent (age, sex, relationship) to evaluate diVerent patterns of response. x Characteristics of proxy respondents in children's health surveys need further assessment.
respondents are usually considered to be similarly reliable when the informant was the mother or another family member responsible for the child. Although this assumption is not formally investigated in our study, we have found that some characteristics of the proxy respondent are associated to variables of health of the child and thus may probably influence their responses to surveys about childrens' health.
In our study we have found that men, fathers, grandparents, and those over 55 years old reported less morbidity than mothers. Those who care for the child more than 12 hours report more frequently poorer health and accidents.
The association between the proxy respondent being the father or a grandparent and reporting less chronic conditions and accidents could be related to a recall bias, as mothers may well have a greater protective role than other family members. 19 20 Mothers may remember accidents or magnify less important problems when compared with other family members. We do not have data for this hypothesis but clearly further research is needed. The influence of the recall period in determining the prevalence of accidents in US children has been studied in the NHIS using proxy respondents. 21 This study showed that the incidence of injuries among American children was higher based on a two week recall period than based on a 12 month recall period. The perception of health status as fair/poor was associated with more hours dedicated to caring for the child. In our opinion the result probably indicates a justification of the proxy in relation to their work and responsibility, as suggested by Epstein et al in adults. 22 The results of our study show that it is necessary to take into account the characteristics of the proxy respondents themselves, like age, sex, and relationship with the child.
There are several limitations of the study. The health status of the proxy respondent is a factor that could influence their perceptions about the health of the child. Unfortunately, the CHIS was not designed specifically for the aim of this investigation and we cannot analyse this hypothesis, but as the studies with proxies for adults suggest, this is an important topic that should be investigated. 22 We have used "social class" to adjust for socioeconomic characteristics of the child. Nevertheless, it is a characteristic related both with the child and the proxy respondent, who is the mother in 80% of the cases. This variable was constructed based on the occupation of the head of the family, who is usually the father. There is no consensus on the use of socioeconomic status indicator for children. 23 Nevertheless, an indicator based on the occupation of the head of the household is one of the traditional indicators and represents an important part of the human, financial, and social "capital" that supports the development of the child. 24 In our study, similar results were found when using the educational level of the head of the family as an indicator of socioeconomic status (data not shown).
The variable of daily hours dedicated to caring for the child is infrequently used in these types of studies, thus its validity and reliability has not been tested. Behind the care given to the child there are probably other factors such as the worry of the proxy respondent for the welfare of the child. This variable was introduced into the survey based on a conceptual model developed for adults, 22 in which it is easy to understand the number of hours that each proxy dedicates to the care of the person selected for the survey. Nevertheless, the results show an acceptable internal consistency when crossed with other variables. The proportion of mothers in the 13-24 hour category was higher compared with other members of the family. Moreover, the age of the child was also inversely related to the hours of caring. The employment status of the proxy respondent would be necessary to give further support to the consistency of the hours of dedication.
The use of proxy respondents is indispensable for surveys attempting to determine the health status of a population below a certain age and their use of health services. In addition, the carer is the person who decides to bring the child into contact with health services. According to the results presented, which suggest that proxy respondent characteristics can influence their responses, it would appear desirable that a minimum set of basic data (age, sex, and parental relationship) should be collected from the proxy respondent.
In any health interview survey an attempt should be made to collect the greatest amount of information possible from the person selected, as proposed in the design of NHIS since 1996. 25 Moreover, it would be useful to have studies on the agreement between proxies and children to try to estimate what is the minimum age after which it is possible to collect information directly from children.
